REMARKS 



Status of Claims 

Claims 1 - 4, 6 - 15, 17, 19 - 41 and 43 - 48 are pending. 

Claim Amendments 

Claim 6 is amended to recite the polymer is a suds/foam stabilizer feature from claim 2; 
and a molar ratio from claim 10. 

Claims 7 and 15 are amended to recite the polymer is a suds/foam stabilizer feature from 
claim 2; a molar ratio from claim 10; and an average cationic charge density of 0.01 to 2.75 units 
per 100 daltons molecular weight at a pH of 4 to 12 from page 1 . 

Claim Rejections 

The Office action rejects claims 1 -4, 6 - 15, 17, 18, 33, 43-48, citing 35 U.S.C. § 102(b), 
35 U.S.C. § 103(a), US 5,277,899 to McCall (hereinafter, "McCall"), and US 5,580,819 to Li et al. 
(hereinafter, "Li"). These rejections are respectfully traversed. 

A. McCall 

Page 3 of the Office action describes the teachings of McCall by referring to "B 
monomers." 

The Office action asserts McCall at col. 12 discloses terpolymers which potentially include 
a dimethylaminoethyl (meth)acrylate (DMAM) and anionic monomers hydroxyethyl 
(meth)acrylate (HEA or HEMA) and unsaturated (meth)acrylic acid (AA) monomeric units. This 
assertion is respectfully traversed. McCall, col. 12, line 37 discloses the anionic monomer is a half 
ester of an unsaturated polybasic acid anhydride or the like with HEA or HEMA. Thus, it is not 
HEA or HEMA. Claim 1 recites "consisting essentially of language. It is submitted this does not 
permit replacing the presently recited HEA or HEMA monomer with McCall's half ester 
monomer. 

Also, the Office action asserts Col. 17, lines 5-8 discloses preferred B monomers include 
a mixture of AA and DMAM. Reliance on this is misplaced. This is for silicone-containing hair 
styling polymers as apparent from Col. 16, line 15. All the independent claims recite "consisting 
essentially of language. Silicon compounds are a different class than non-silicone compounds and 
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thus excluded by the consisting essentially of language. 

It is respectfully submitted this exclusion is emphasized because these silicone-containing 
polymers would not function as the presently recited suds/foam stabilizers. For example, silicon 
suds suppressors are known. See United States Patent 4732694, Suds suppressor compositions and 
their use in detergent compositions (ATTACHMENT I) and US Patent 6004921, Process for 
making granular suds suppressing component (ATTACHMENT II). Applicant submits there is no 
requirement to cite the attached patents in an IDS to have them considered where they are provided 
in support of patentability of the present application. (See MPEP 609.05(c) Documents Submitted 
as Part of Applicant's Reply to Office Action). 

The disclosure of McCall, col. 12, lines 7-21 that any combinations of monomeric units 
with or without additional hydrophobic and/or hydrophillic monomer units having low or high 
polarity, which can provide hair setting benefits, are acceptable for the formulation of a hair setting 
composition is evidence against anticipation. It is submitted the disclosed genus of chemicals is 
too big for anticipation. 

The Office action relies upon Col. 16, line 35 for disclosing DMAM may be up to about 
98% of the total monomers of the copolymer. This disclosure is for the silicone-containing 
polymers as specifically stated at Col. 16, line 15. As explained above, the present claims exclude 
silicone polymers. Also, present independent claims 7 and 15 recite ratios of monomers which do 
not approach 98% DMAM. 

Furthermore, applicant submits McCall does not disclose or suggest monomeric unit A of 
Claim 15, for example: 



Applicants respectfully submit even if McCall taught including monomers identical to the 
claimed invention, McCall does not anticipate or render obvious the present claims. The Court of 
Appeals for the Federal Circuit in E.I. Du Pont De Nemours & Company v. Phillips Petroleum 
Company . 849 F.2d 1430; 7 USPQ2d 1129 (Fed. Cir. 1988); stated: "On occasion, particularly 
with polymers, structure alone may be inadequate to define the invention, making it appropriate to 
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define the invention in part by property limitations." E.I. Du Pont , 849 F.2d at 1435. The Federal 
circuit went on to explain, "[IJnterpolymers as compositions . . . can be permissibly defined in 
terms of structure and properties." 849 F.2d at 1436. 

More recently, the Federal Circuit explained, "[f]or chemical compounds, the structure of 
the compound and its properties are inseparable considerations in the obviousness determination." 
Sanofi-Svnthelabo. Inc. v. Apotex. In c. Fed. Cir. 2007-1438 (2008), citing In re Sullivan . 498 
F.3d 1345, 1353 (Fed. Cir. 2007); In re Papesch . 315 F.2d 381, 391 (CCPA 1963). 

Applicants respectfully submit the Examiner must consider structure as well as properties 
of the claimed elements. Applicants also respectfully submit even if picking and choosing 
monomers from lists in McCall, resulted in including monomers identical to those of the claimed 
invention, the end product is not. 

Thus, it is respectfully submitted McCall neither teaches nor suggests the present 
invention. 

B. Li 

Li describes a composition for producing durable coatings on solid substrates. Li fails to 
teach its polymers are capable of generating and/or stabilizing suds. Applicants submit if Li used 
a polymer that generated and/or stabilized suds, the polymer would likely not perform as Li 
desired. Thus, Li teaches away from the types of polymers claimed. 

As amended independent claims 7 and 15 specify monomer ratios not in the Li examples. 
Li Example 1 has the following ratios: 





Gms 


Mw 


Mols 


Normalized Mol Ratio 


AA 


63 


72 


0.875 


0.494 


2-HEMA 


2318.4 


130 


17.8 


10.1 


N,N-DMAM 


277.2 


157 


1.77 


1.0 



Present independent claims 6, 7 and 15 recite the molar ratio of monomeric unit A: 
monomeric unit B: monomeric unit C as 1 to 9: 1 to 9: 1 to 6. 

Li Example 1 has a ratio of 1 : 1 1.3 : 0.494, which is outside the range of independent 
claims 6, 7 and 15. 

Furthermore, applicant submits Li does not disclose monomeric unit A of Claim 15. 

In light of the foregoing, it is respectfully submitted that Li fails to teach or suggest each 
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and every element of the claims. 

C. Cationic Charge Density 

As stated above, applicants respectfully submit the Examiner must consider structure as 
well as properties of the claimed elements. 

For example, the Office action asserts that although the references do not disclose the 
claimed cationic charge density it would be reasonable to presume this property would present the 
same characteristic in the compositions of McCall and Li. Applicants reply that if McCall and Li 
used a polymer that generated and/or stabilized suds, the polymer would likely not perform as 
desired by these references, if at all. 

Moreover, pages 51-54 disclose how to calculate cationic charge density in detail. From 
this disclosure it is seen that the cationic charge density depends on the ratios of the various 
monomers as well as the pH of the composition. There is no teaching or suggestion to select ratios 
or pH to achieve the presently recited cationic charge density. 

Page 5 1 states, Polymers have been shown to be effective for delivering sudsing benefits in 
a hand dishwashing context, provided the polymer contains a cationic moiety, either permanent 
via a quaternary nitrogen or temporary via protenation." Accordingly the cationic charge density 
is an important point in the distinction between the polymers of McCall and Li and the present 
polymers. 

In view of the above, it is respectfully submitted McCall and Li fail to teach or suggest 
each element of the claims and the rejections are overcome. 

Fee Authorization 

The Director is hereby authorized to charge any deficiency in fees filed, asserted to be filed, 
or which should have been filed herewith (or with any paper hereafter filed in this application by 
this firm) to our Deposit Account 14-1437. Please credit any excess fees to such account. 
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Conclusion 

The present application is in condition for allowance, and applicants respectfully request 
favorable action. In order to facilitate the resolution of any questions, the Examiner is welcome to 
contact the undersigned by phone. 



Novak Druce + Quigg, LLP 
1300 Eye St. N.W. 
Suite 1000 West 
Washington, D.C. 20005 



Respectfully submitted, 
Novak Druce + Quigg, LLP 

By: /anthony p venturing/ 



Phone: (202) 659-0100 
Fax: (202) 659-0105 



Anthony P. Venturino 
Registration No. 31,674 



Date: March 2, 2010 



Attorney Docket No. 8439.004 .USCP00 
APV/MPB 
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ATTACHMENT i - 

United States Patent 4732694, Suds suppressor compositions and their use in detergent 
compositions 
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[57] ABSTRACT 

A suds suppressor composition comprising, as suds-sup- 
pressor, a blend of: 

(i) a high shear mk of polydimethyisiioxane (PDMS) 
and hydrophobic silica, the PDMS having a viscosity 
of from abowt 20 to about 12,500 os* and 

(ii) PDMS having a viscosity of at least about 25,000 cs 
wherein the blend has a viscosity of at least about 
18,000 cs, 

the sed& suppressor being dispersed m a water-soluble 
or water-dispersibls organic carrier comprising: 
CO from about 1% to about 100% of a first carrier com- 
ponent melting in the range of about 38° C, to aboat 
90° C. and 

from 0% to about 99% of a second carrier component 
which is an ethos y! at ed notiionic surfactant melting 
in the range from about 5* C. to aboat 36° C. 

The compositions are particularly suitable in high- 
active containing heavy duty detergent compositions 
and provide improved foam regulation across the range 
of wash temperature, product usage, soil, load and rins- 
ing conditions, 

6 Claims* No Drawings 
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SUDS SUPPRESSOH COMPOSITIONS AND 

rmm use in sdetergent compositions 

This application is a continuation of application Ser. 5 
No. 639,964 filed Aug. 10, 1984, row abandoned. 

TECHNICAL FIELD 

This invention relates to suds-suppressor composi- 
tions and to use thereof in detergent compositions. In 10 
particular, it relates to heavy doty detergent composi- 
tions having controlled sudsing characteristics espe- 
cially when used in automatic washing machines for 
washing clothes and the like. 

BACKGROUND 15 

Detergent compositions normally contain surfactants 
which tend to produce foam when agitated in aqueous 
solution. For many applications, especially in automatic 
washing and dishwashing machines, excess foam pro- 20 
dactson is a serious problem and with many effective 
surfactants, it is necessary to add foam suppressing or 
controlling agents m order to prevent suds-overflow 
from the machine or under-usage of product by the 
user. On the other hand, consumers normally expect 25 
and prefer a certain amount of foam to be present and, 
indeed, research has shown that consumers are highly 
sensitive to a reduction in the foam level pattern. In any 
particular application, therefore, the optimum degree of 
foaming will be sufficiently low to avoid oversudsing 30 
under aH conceivable washing machine temperatures, 
load and soil conditions, but sufficiently high to meet 
the consumers preference for a moderate to generous 
level of foam. 

Detergent compositions currently sold for the Euro- 35 
peaa domestic automatic washing machine market gen- 
erally contain up to about 12% of organic surfactant 
and for such compositions, suds-suppressors satisfying 
the above constraints arc now well established. For 
example, in No. EP-A-46342, it is taught to use a 40 
polydimetfaylsiloxane/hydrophobic silica suds-suppres- 
sor in the form of a dispersion in an ethoxyiated non- 
ionic surfactant using certain sMoxaae-oxyalkyleae co- 
polymers as dispersing agent. In No. EP-A-S829. a suds- 
suppressor is disclosed consisririg of a major portion of 45 
wax together with a nonionic dispersing agent and hy- 
drophobic silica. No. GB-A-1,407,977 discloses protec- 
tion of a poiydimethyisiloxane/silica suds-suppressor in 
a water-soluble dispersible carrier. 

In detergent compositions containing a high level of SO 
surfactant, however, (in excess of about 12%) problems 
of foam control in front-loading automatic washing 
machines become increasingly intractible. Thus, the 
technique of dispersing polydimethylsdoxsne/sih'ca in 
nonionic surfactant is found to become impractical at 55 
high levels of suds-suppressor because of diminishing 
dispersion stability. The wax/si lica/dispersant systems 
are also found to be deficient because of their inherently 
slow kinetics; in other words, the rate of release of 
was/silica fails to match the rate of transport of surfac- 60 
taut to the air/water interface. Conventional polydime- 
thyMoxane/siltca suds-suppressors are also deficient 
for foam control in high active detergent compositions, 
presumably because the polydimethylsiloxane is rapidly 
dispersed or sol utilized by the higher surfactant levels. 65 
Furthermore, these problems of foam control are found 
to be greatly exacerbated in concentrated surfactant 
systems containing Cjo-j6 anionic or cationic surfactants 
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which are known to have strong foam-generating char- 
acteristics. 

The present invention thus provides a suds-suppres- 
sor composition suitable for addition to a high active 
heavy duty detergent composition to provide improved 
foam control characteristics. It further provides a deter- 
gent composition containing a high level of organic 
surfactant and having improved foaming characteristics 
across the range of wash temperature conditions. It also 
provides a high active detergent composition contain- 
ing Cio-16 anionic and/or cationic surfactants and hav- 
ing improved foaming characteristics under varying 
wash temperature, product usage, soil, load and rinsing 
conditions. 

SUMMARY OF THE INVENTION 

According to the present invention, there is provided 

a suds-suppressor composition comprising: 

(a) a suds suppressor system comprising a blend of 

(i) a high shear mix of polydimethylsiioxane and hy- 
drophobic silica suds suppressing agents in a 
weight ratio of polydimethylsiloxane:hydrophobic 
silica in the range from about 75:25 to about 99:1, 
the poiydimethyfcEoxane having a viscosity at 25* 
C. in the range from about 20 to about 12,500 cs, 
and 

{ii) polydimethylsiloxane suds suppressing agent hav- 
ing a viscosity at 25" C. of at least about 25,000 cs 
wherein the blend of high shear mix and high vis- 
cosity polydimethylsiloxane has a viscosity at 25° 
C. of at least about 18,000 cs, the suds suppressor 
system being dispersed in: 

(b) a water-soluble or water-dispersible organic carrier 
comprising: 

0) from about 1% to 100% by weight thereof of a 

first organic carrier component having a melting 
point in the range from about 38 s * C. to about W 
C, and 

(ii) from 0% to about 99% by weight thereof of a 
second organic carrier component selected from 
ethoxyiated nonionic surfactants having a hydro- 
philic-lipophilic balance (HLB) in the range from 
about 9.5 to about 13.5 and a melting point in the 
range from about 5° C to about 36* C. 

The suds suppressor composition thus comprises a 
blend of two polydimethylsiloxane components, the 
first component being a high shear mix of polydimethyl- 
siloxane and hydrophilie silica wherein the polydimeth- 
ylsiloxane has a viscosity of from about 20 to about 
12,500 cs, and the second component being polydimeth- 
ylsiloxane having a viscosity of at least 25,000 cs. The 
high shear mix is preferably a mixture of polydimethyl- 
siloxane having a viscosity in the range from about 100 
to about 4,000 cs, preferably from about 500 to about 
2000 cs, with hydrophobic silica in a weight ratio of 
from about 80:20 to about 95:5. The high viscosity poly- 
dimethylsiloxane preferably has a viscosity of at least 
about 30,000 cs, more preferably from about 50,000 to 
about 100,000 cs. The blend of high shear mix and high 
viscosity polydimethylsiloxane, on the other hand, has a 
viscosity of at least about 1S,000 cs, preferably at least 
about 20,000 cs, more preferably from about 25,000 to 
about 60,000 cs. The high shear mix and high viscosity 
silicone are generally blended in a weight ratio of from 
about 4:1 to about 1:4, more preferably from about 2:1 
to about 1:2. 

The hydrophobic silica component of the high shear 
mix preferably has a particle size of not more than about 
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100 millimicrons? more preferably From about !0 to 20 
millimicrons and a specific surface area above about 50 
mVg. The hydrophobic silica can be made, for example, 
by reacting fumed silica with a trialkyl chlorosilane <Le. 
"silanated") to aSttx hydrophobic trMkyMlane groups 5 
on the surface of the silica. The hydrophobic silica is 
then high shear mixed with pcuydimethylsiloxaac, the 
latter being end-Mocked generally wife triraethylsiiyl 
or hydroxy! groups. The riolydime&ylssloxaac cm be 
prepared by various tecliaiques such as the hydrolysis 50 
and subsequent condensation of dimethyldifc&Sosilanes, 
or by the cracking and subsequent condensation of 
dimethyJcyciossloxanes. 

The high shear mix. can be prepared using any con- 
ventioaal high shear mixing equipment. Preferably, 15 
however, mixing is performed using an in-line high 
shear recirculation pump such as a Janke and Kunkel. In 
practice, the hydrophobic silica is iaiStaBy dispersed in 
the polydratethylsiloxane in a reservoir under low shear 
conditions using, for example a paddle mixer, and the 20 
dispersics is then continuously dra.wa.-off and circu- 
lated via the high shear pump back into the reservoir 
until bulk homogeneity is achieved. Shear conditions in 
the pomp are generally such that in a single pass, the 
temperature of the dispersion leaving the pump is raised 25 
from ambient to a temperature in excess of about 95° C., 
preferably in excess of about 1 10° C Although a single 
pass under high shear turbulent flow conditions is nor- 
mally adequate, nevertheless, to achieve bulk homoge- 
neity mixing is generally continued until the tempera- 30 
tare of the dispersion in the reservoir itself exceeds 
about 95° C. The viscosity of the dispersion also rises to 
some extent during the high shear mixing step. Thus in 
preferred embodiments employing polydimethyisiiox- 
ane of viscosity from about 500 cs to about 2000 es, high 35 
shear raising raises the viscosity into the range from 
about 6000 to about 10,000 cs. 

The suds-suppressor compositions of the invention 
comprise the suds-suppressor system in the form of a 
dispersion in a water-soluble or water-dispersihle or- 40 
ganic carrier. The carrier comprises from about 1% to 
about 100% of a first carrier component having a melt- 
ing point in the range from about 38' C. to about 90" G. s 
preferably from about 38° C, to about 60° C, more 
preferably from about 40" C. to about 53" C, and from 45 
0% to about 99% of a second carrier component se- 
lected from ethoxyiated nonionic surfactants having a 
hydrophilic-hpophUic balance (HLB) in the range from 
about 9.5 to about 13.5 and a melting point in the range 
from about 5° C, to about 36° C. The weight ratio of the 50 
first organic carrier component to suds-suppressor sys- 
tem is from about 10:1 to 1:5, preferably from about 4:1 
to 1:2, more preferably from about 2:1 to hi. A pre- 
ferred first organic carder component comprises ethox- 
ylated nonionic surfactant having an HLB in the range 55 
from about 15 to about 19, preferably from about 17 to 
about 19. Suitable nonionic surfactants are the conden- 
sation products of the primary or secondary alcohols 
having from about IS to about 24 carbon atoms, in 
either straight or branched chain configuration, with 60 
from about 14 to about 150, preferably from about 20 to 
about 100, more preferably from about 35 to about 100 
moles of ethylene oxide per mole of aliphatic alcohol. 
Examples of surfactants of this type are the condensa- 
tion products of hardened tallow alcohol with an aver- 65 
age of between about 20 and about 100 moles, prefera- 
bly about 80 moles of ethylene oxide per mole of alco- 
hol, the tallow portion comprising essentially between 
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16 and 22 carbon atoms. Other suitable organic carriers 
include polyethyleneglycols having a molecular weight 
of from about 400 to about 40,000, preferably from 
about 1500 to about 10,000, Cn.24 fatty acids and esters 
and amides thereof, polyvinylpyrrolidone of molecular 
weight in the range from about 40,000 to about 700,000 
and mixtures thereof. In the case of mixtures, however, 
the first organic carrier component preferably com- 
prises at least about 35%, more preferably at least about 
45% of ethoxylated nonionic surfactant is order to 
promote transport of suds suppressor to the air/water 
interface. 

The melting point of the orgaiiio carrier components 
is taken herein to refer to the temperature at which 
melting is completed. Conveniently this temperature 
can be determined by thermal analysis using a Dupont 
910 Differential Scanning Calorimeter with Mechani- 
cal Cooling Accessory and R90 Thermal Analyser as 
follows. A 5-10 rog sample of the material containing 
no free water or solvent, is encapsulated in a hermeti- 
cally sealed pan with an empty pan as reference. The 
sample is initially heated until molten and then rapidly 
cooled (at about 20°-3Q° C./min) to -70* C. Thermal 
analysis is then carried out at a heating rate of 10" 
C/aiin -using sufficient amplification of AT signal {i.e. 
temperature difference between sample and referen- 
ce-— vertical axis) to obtain an en dothenn -peak signal:- 
baseline noise ratio of better than 10-.L The melting 
completion temperature is then the temperature corre- 
sponding to the intersection of the tangential line at the 
steepest part of the endothenn carve at the high temper- 
ature end of the endotherm, with the horizontal line, 
parallel to the sample temperature axis, through the 
highest temperature endotherm peak. 

In preferred embodiments, the suds-suppressor com- 
positions of the invention also comprise a siloxanc- 
ossyalkylene copolymer dispersing agent which pro- 
vides improved homogeneity of the polydimethylsiJox- 
ane and silica components within the organic carrier. 
The dispersing agent is generally added si a weight 
ratio with respect to polydimethylsiloxane of from 
about 1:4 to about 1:40, preferably from about 1:6 to 
about 1:20. The siloxane-oxyalkylene copolymer dis- 
persing agent suitable for use herein has the general 
formula I: 

wherein a is O or an integer from 1 to about 3, R is an 
alky! group containing from I to about 30 carbon atoms, 
or a group of formula II: 

R'(OR')j0R" tt 

wherein R' is an alkylene group containing from 1 to 
about 6 carbon atoms, b has a value of from I to about 
100, preferably from 10 to 30; and r" is a capping group 
which can be selected from hydrogen, alkyl, acyl, aryl, 
alkaryl, aralkyl or alkenyl groups containing up to 
about 20 carbon atoms, sulfate, sulfonate, phosphate, 
car boxy late, phosponate, borate or isocyanate groups, 
or mixtures thereof; Y is a group having the formula III; 
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<— O— Si-te-OSiR-, 
J 

R 5 

wherein R is as defined above and e has a value from 1 
to about 200; and wherein at least one R group in the 
compound has the formula II. 

Preferred dispersing agents of the above type we 30 
selected from copolymers having the general formulae 
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R fl "'SiEOSiMej)p(OSiMeG)/>SiMe3k < , V 
Me5Si(OSiMe-2)^OSMeOMJSiM«s VH 



wherein R'" is a Cmo alkyl group, Me is methyl, G is 20 

the group of formula H, a has a value of 0 or 1, p has a 
value of at least I, q has a value of 0 to about 50 and r 
has a value or 1 to about 50. Preferred dispersaats con- 
tain G groups m aott-tmninal positions and contain a 
mixture of oxyethylene and oxypropyleae groups, par- 25 
ticulariy in about a 1:1 ratio. Highly preferred are dis- 
persants of formula VH having p-fr from about 30 to 
about !20 with the ratio p:r from about 2:1 to about 8:1. 

The suds suppressor compositions of the invention 
are of two main types — a granular composition wherein 30 
the organic carrier consists essentially completely of the 
first carrier component; and a liquid or liquiftable com- 
position wherein the organic carrier comprises from 
about 1% to about 50%, preferably from about 2% to 
about 25% of the first carrier component and from 35 
about 50% to about 99% preferably from about 75% to 
about 98% of the second carrier component. In the 
latter instance the first carrier component is critical for 
storage stability of the suds-suppressor composition, 

The granular suds-suppressor composition herein 40 
: preferably also comprises from about 25% to about 
95% thereof, more preferably from about 50% to about 
85% thereof of a solid water-soluble or dispersibie inor- 
ganic diluent. Suitable inorganic diluents include alkali 
metal, alkaline earth metal and ammonium sulphates 43 
and chlorides, neutral and acid alkali metal carbonates, 
arthophosphaies and pyrophosphates, and alkali metal 
crystalline and glassy polyphosphates. A preferred inor- 
ganic diluent is sodium ^polyphosphate. Suitable wa- 
ter-insoluble but dispersibie diluents include the finely- 50 
divided natural and synthetic silicas and silicates, espe- 
cially smectite-type and kaolinhe-type clays such as 
sodium and calcium montmorillonite, kaoiinite itself, 
aluminosilicates, and magnesium silicates and fibrous 
and raierocrystaiime celluloses. 55 

In terms of processing, the granular suds-suppressor 
compostiions are preferably made by foonrag a melt of 
the first organic carrier component, adding the high 
shear mix and the high viscosity silicone, preferably as 
a premix, to the melt, subjecting the melt to high shear 60 
mixing, adding the silicone-oxyalkylene copolymer 
dispersing agent, and agglomerating the melt with the 
inorganic diluent in, for example, a pan aggjbmefator, • 
fluidized bed, Schugi mixer or the like. A preferred 
inorganic diluent is sodium tripolyphospbate. The parti- 65 
cle size of the resulting agglomerate is preferably from 
about 0.5 mm to about 2 mm, especially from about 0.84 
to about 1.4 mm. Critically, the high shear mis of poiy- 
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dimethylsiloxane and hydrophobic silica having a vis- 
cosity of from about 20 to about 12,500 cs must be pre- 
formed prior to admixture with high viscosity silicone. 

The liquid or liqaifkble suds suppressor compositions 
on the other hand, are preferably made by mixing the 
first and second organic carrier components and, if 
present, the siloxane-oxyalkyiene copolymer dispersing 
agent, premising the high shear mix and high viscosity 
silicone, and high shear mixing the premix with the 
organic carrier. 

The granular suds-suppressor compositions of the 
invention are normally incorporated in a granular deter- 
gent composition at a level of from about 0.1% to about 
10%, preferably from about 0.5% to about 5% thereof. 
The liquid or liquiftable suds-suppressor compositions, 
on the other hand, are normally incorporated at a level 
in the range from about 0.5% to about 30%, preferably 
from about 3% to about 20% by weight of composition. 
The detergent compositions herein generally contain in 
total from about 3% to about 60% preferably from 
about 12% to about 50%, more preferably from about 
14% to about 30% of non-soap detersive, organic sur- 
factant selected from anionic, nonionic, amphoiytic, 
zwitterionic and cationic surfactants and mixtures 
thereof. Surfactants useful herein are listed in U.S. Pat. 
Nos. 4,222,905 and 4,239,659. Preferred detergent com- 
positions comprise base granules constituting from 
about 30% to about 99.5% by weight of composition 
which in turn comprise from about 3% to about 30%, 
preferably from about 5% to about 20% by weight of 
composition of non-soap organic surfactant selected 
from anionic surfactants, catiomc surfactants and mix- 
tures thereof. The base granules will generally also 
contain a detergency builder as discussed below. 

The anionic surfactant can be any one or more of the 
materials used conventionally in laundry detergents. 
Suitable synthetic anionic surfactants are water-soluble 
salts of alkyl benzene suiphonates, alkyl sulphates, alkyl 
polyethosy ether sulphates, paraffin suiphonates^ alpha- 
oieftn suiphonates, aipha-sulpho-carboxylates and their 
esters, alkyl glyceryl ether suiphonates, fatty acid 
monoglyeeride sulphates and suiphonates, alkyl phenol 
polyethoxy ether sulphates, 2-acyloxy alkane-l-sul- 
phonate, and beta-alkyloxy alkane sulphonate. 

A particularly suitable class of anionic surfactants 
includes water-soluble salts, particutariy the alkali 
metal, ammonium and alkanolammonium salts or or- 
ganic sulphuric reaction products having in their molec- 
ular structure an alkyl or aikaryl group containing from 
about 8 to about 22, especially from about 10 to about 20 
carbon atoms and a sulphomc acid or sulphuric acid 
ester group. (Included in the term "alkyl" is the alkyl 
portion of acyl groups). Examples of this group of syn- 
thetic detergents are the sodium and potassium alkyl 
sulphates, especially those obtained by sulphattng the 
Cg.jtg, preferably the Cio-Cjg fatty alcohols and sodium 
potassium alkyl benzene suiphonates, in which the alky! 
group contains from about 9 to about 15, especially 
about 11 to about 13, carbon atoms, in straight chain or 
branched chain configuration, e.g. those of the type 
described in U.S. Pat. Nos. 2,220,099 and 2,477,383 and 
those prepared from alkylberaenes obtained by aikyla- 
fion with straight chain cMoroparaffins (using alumin- 
ium trichloride catalysis) or straight chain olefins (using 
hydrogen fluoride catalysis). Especially valuable are 
linear straight chain alkyl benzene suiphonates in which 
the average of the alkyl group is about 11.8 carbon 
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atoms, abbreviated as Cu$ LAS, and Cu-Cis methyl 
branched alkyl sulphates. 

Other anionic detergent compounds herein include 
the sodium Qo-SS alkyl glyceryl ether sulpnonates, es- 
peciaflly those ethers of higher alcohols derived from 5 
tallow and coconut oil; sodium coconut oil fatty acid 
monoglyceride sulphonates and sulphates; and sodium 
or potassium salts of alkyl phenol ethylene oxide ether 
sulphate containing about 1 to about ID units of ethylene 
oxide per molecule and wherein the alkyl groups con- 50 
taki about 8 to about 12 carbon atoms. 

Other useful anionic detergent compounds herein 
include the water-soluble salts or esters of alpha-sul- 
phooated fatty acids containing from about 6 to 20 car- 
bon atoms in the fatty acid group and from about 1 to 10 15 
carbon atoms at the ester group; water-soluble salts of 
2-acyloxy-alkane-l-saiphOEttC acids containing from 
about 2 to 9 carbon atoms in the acyi group and from 
about 9 to aboat 23 carbon atoms in the alkane moiety; 
alkyl ether sulphates containing from about 10 to 18, 20 
especially about 10 to 16 carbon atoms in the alley! 
group and from about 1 to 12, especially 1 to 6, more 
especially 1 to 4 moles of ethylene oxide; water-soluble 
salts of olefin sulphonates containing from about 12 to ^ 
24, preferably from about 14 to 16 carbon atoms, espe- 
cially those made by reaction with sulphur trioxidc 
followed by neutralization under conditions such that 
any suitones present are hydrolysed to the correspond- 
ing hydroxy alkane sulphonates; water-soluble salts of ^ 
paraffin sulphonates containing from about 8 to 24, 
especially 14 to 16 carbon atoms, and beta-alkyloxy 
alkane sulphonates containing from about i to 3 carbon 
atoms, in the alkyl group and from about & to 20 carbon 
atoms in the alkane moiety, 35 

The alkane chains of the foregoing non-soap anionic 
surfactants can be derived from natural sources such as 
coconut oil or tallow, or can be made synthetically as 
for example using the Ziegler or Oxo processes. Water 
. solubility can be achieved by using alkali metal, ammo- 4$ 
nium or alkanoLammonium cations; sodium is preferred. 

Mixtures of anionic surfactants are particularly suit- 
able herein, especially mixtures of sulfonate and sulfate 
surfactants in a weight ratio of from about 5:1 to about 
1:5, preferably from about 5:1 to about 1:1, more prefer- 45 
ably from about 5:1 to about t.3:L Especially preferred 
is a mixture of an alkyl benzene sulfonate having from 9 
to 1.5, especially 11 to 13 carbon atoms in the alkyl 
radical, the cation being an alkali metal, preferably 
sodium; and either an alkyl sulfate having from 10 to 16 50 
carbon atoms in the alkyl radical or an ethoxy sulfate 
having from 10 to 16 carbon atoms in the alkyl radical 
and m average degree of ethoxylation of 1 to 6, the 
cation being an alkali metal, preferably sodium. 

The nonionic surfactants useful in the present inven> 55 
tioti both as detergent and as the second organic carrier 
component are condensates of ethylene oxide with a 
hydrophobic moiety to provide a surfactant having a« 
average hydrophilic-h'pophilic balance (HLB) in the 
range from about 9.5 to 13.5, preferably from about 10 m 
to about 12.5- The hydrophobic moiety may be aliphatic 
or aromatic in nature and the length of the polyoxyeth- 
ylene group which is condensed with any- particular 
hydrophobic group can be readily adjusted to yield a 
water-soluble compound having the desired degree of 65 
balance between hydrophilic and hydrophobic ele- 
ments. 

Examples of suitable nonionic surfactants include: 
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L The polyethylene oxide condensates of alkyl phenol, 
e.g. the condensation products of alkyl phenols hav- 
ing an alkyl group containing from 6 to 12 carbon 
atoms m either a straight chain or branched chain 
configuration, with ethylene oxide, the said ethylene 
oxide being present in amounts equal to 5 to 14 moles 
of ethylene oxide per mole of alkyl phenol. The alkyl 
sisbatituent in such compounds may be derived, for 
example, from polymerised propylene, di-isobtity- 
lene, octene and noaeae. Other examples include 
dodecyipheaol condensed with 9 moles of ethylene 
oxide per mole of phenol; dinonyipheno! condensed 
with 11 moles of ethylene oxide per mole of phenol; 
nonylphenol and dwsooctylphenol condensed with 
13 moles of ethylene oxide. 

1. The condensation product of primary or secondary 
aliphatic alcohols having from 8 to 24 carbon atoms, 
is either straight chain or branched chain configura- 
tion with from .2 to about 12 moles, preferably 2 to 
about 9 moles of ethylene oxide per mole of alcohol. 
Preferably, the aliphatic alcohol comprises between. 9 
and 18 carbon atoms and is ethoxylated with between 
2 and 9, desirably between 3 and 8 moles of ethylene 
oxide per mole of aliphatic alcohol. The preferred 
surfactants are prepared from primary alcohols 
which are either linear (such as those derived from 
natural fats or, prepared by the Ziegler process from 
ethylene, e,g, tnyristyl, cetyl, stearyi alcohols), or 
partly branched such as the Lutensois, Dobanols and 
Neodols which have about 25% 2-methyl branching 
(Lutensol being a Trade Name of BASF, Dobanol 
and Neodol being Trade Names of Shell), or Synper- 
onics, which are understood to have about 50% 2- 
methyi branching (Synperonic as a Trade Name of 

I. CI.) or the primary alcohols having more than 50% 
branched chain structure sold under the Trade Name 
Lkl by Liquichimica. Specific examples of nonionic 
surfactants falling within the scope of the invention 
include Dobanol 45-4, Dobanol 45-7, Dobanol 45-9, 
Bobanol 91-2.5, Dobanol 91-3, Dobanol 91-4, Doba- 
nol 91-6, Dobanol 91-8, Dobanol 23-6.5, Synperonic 
6, Synperonic 14, the condensation products of coco- 
nut alcohol with an average of between 5 and 12 
moles of ethylene oxide per mole of alcohol, the co- 
conut alkyl portion having from 10 to 14 carbon 
atoms, and the condensation products of tallow alco- 
hol with an average of between 7 and 12 moles of 
ethylene oxide per mole of alcohol, the tallow portion 
comprising essentially between 16 and 22 carbon 
atoms. Secondary linear alkyl ethoxylates are also 
suitable in the present compositions, especially those 
ethoxylates of the Tergitol series having from about 9 
to 15 carbon atoms in the alkyl group and up to about 

I I, especially from about 3 to 9, ethoxy residues per 
molecule. 

The compounds formed by condensing ethylene 
oxide with a hydrophobic base formed by the condensa- 
tion of propylene oxide with propylene glycol. The 
molecular weight of the hydrophobic portion generally 
falls in the range of about 1300 to 1800. Such synthetic 
nonionic detergents are available on the market under 
the Trade Name of "Pluronic" supplied by Wyandotte 
Chemicals Corporation. 

Especially preferred nonionic surfactants for use 
herein are the C9-C15 primary alcohol ethoxylates con- 
taining 3-8 moles of ethylene oxide per mole of alcohol, 
particularly the Cn-Cjs primary alcohols containing 
6-8 moles of ethylene oxide per mole of alcohol. 
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Cationic surfactants suitable for use herein include 
quaternary ammonium surfactants and surfactants of a 
semi-polar nature, for example amine oxides. 

Suitable surfactants of the amine oxide class have the 
general formula VIII 5 



R2 

, i 

R s — N+- 

f 
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wherein R ! is a linear <x branched alky! or alkenyi 
group heaving 8 to 20 carbon atoms, each R 2 is indepen- 
dently selected from Cm alkyl and —iCnihuOj^M 
where i is an integer from 1 to 6, j is 0 or 1, n is 2 or 3 
and m is from 1 to 7, the mm total of CijHjsO groups in 
a molecule being no more than 7. 

in a preferred embodiment R J has from 10 to 16 car- 
bon atoms and each R 2 is independently selected from 
methyl and — {CaHjrO^H wherein ai is from 1 to 3 
and the sum total of C«Ba R 0 groups in a molecule is no 
more than 5, preferably no more than 3, la a highly 
preferred embodiment, j is 0 and each R 2 is methyl, and 
R 1 is Cj2~Ci4 alkyl 

Suitable quaternary ammonium surfactants for use in 
the present composition can be defined by the general 
formula IX: 
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wherein R 3 k a linear or branched alky}, alkenyl or 
alkaryl group having 10 to 16 carbon atoms and each 
R 4 is independently selected from Chalky!, Cm alkaryl 
and — (C«H2 R 0) ffl whereto i is an integer from I to 6, j 40 
is 0 or 1, n is 2 or 3 and tn is from 1 to 7, the sum total 
•of C; l H'z n Q groups in a molecule being no more than 7, 
and wherein Z represents counteranion m number to 
give electrical neutrality. 

In a preferred embodiment, R } has from 10 to 14 45 
carbon atoms and each R* is independently selected 
from methyl and (C,fHjaO)a,H wherein m is from I to 3 
and the sum total of CH^O groups in a molecule is no 
more than 5, preferably no more than 3. In a highly 
preferred embodiment j isO, R 4 is selected from methyl, 50 
hydroxyethyl and hydroxypropyl and R 3 is Cja-Cw 
alky!. Particularly preferred surfactants of this class 
include Cj2 alkyi trimethylammonium salts, Cm alkyl- 
trimethylammonium salts, cownutaJkyitrimethylam- 
monium salts, coconutalkyldimethyl-hydroxyetbylam- 55 
monium salts, coconutalkyldimethylhydroxy- 
propyiammonimn salts, and C12 aJkyldihydroxyethyl- 
mcthyl ammonium salts. 

As mentioned previously, the suds-suppressor comn- 
positions are particularly advantageous in detergent 60 
compositions containing a high level of detersive sur- 
factant (at least 12%) wherein the surfactant is based 
completely or in part on anionic or cationic surfactants 
having from 10 to 16 carbon atoms. In preferred compo- 
sitions therefore, Cum* anionic and/or cationic surfac- 45 
tants constitute from about 5% to 100%, preferably 
from about 10% to about 50% by weight of the total 
detersive surfactant mixture. 



In preferred embodiments, the detergent composi- 
tions of the invention also comprise from about 0.2% to 
3%, preferably from about 0.5% to about 1.5% of 
Cj6-C24 fatty acid or fatty acid soap. This acts in combi- 
nation with the suds-suppressor system to provide im- 
proved suds-suppression robustness. 

Suitable fatty acid soaps can foe selected from the 
ordinary alkali metal (sodium, potassium), ammonium, 
and alkyloiammonium salts of fatty acids containing 
from about 16 to about 24 and preferably from about 18 
to about 22 carbon atoms in the alky! chain. Suitable 
fatty acids can be obtainef from nataral sources such as, 
for instance, from soybean oil, castor oil, tallow, whale 
and fish oils, grease, lard and mixtures thereof). The 
fatty acids also can be synthetically prepared (e.g., by 
the oxidation of petroleum, or by hydrogenatton of 
carbon monoxide by the Fischer-Tropsch process). 
Resin acids are suitable such as rosin and those resin 
adds in tall oil. Naptheaie acids are also suitable. So- 
dium and potassium soap can be made by direct saponi- 
fication of the fats and oils or by the neutralization of 
the free fatty acids which are prepared in a separate 
manufacturing process. Particularly useful are the so* 
dium and potassium salts of the mixtures of fatty acids 
derived from tallow and hydrogenated fish oil, as well 
as the free fatty acids themselves. 

The detergent compositions of the invention can aiso 
contain up to about 90%, preferably from about 15% to 
about 60% of detergency builder. Suitable detergent 
builders useful herein can be of the polyvalent inorganic 
and polyvalent organic types, or mixtures thereof Non- 
hmiting examples of suitable water-soluble, inorganic 
alkaline detergent builder salts include the alkali metal 
carbonates, sessjuicarbonates, borates, phosphates, py- 
rophosphates, tripolyphosphates and bicarboiiates. 
"Seeded carbonate" builders as disclosed in BE-A- 
798,856 are also suitable. 

Examples of suitable organic alkaline detergency 
builder salts are water-soluble polycarooxylates such as 
the salts of nitrilotriacetic acid, lactic acid, glycoiiic 
acid and ether derivatives thereof as disclosed in BB-A- 
821,368, 821,369 and 821,370; succinic acid, maionic 
acid, (ethylenedioxy)diacetic add, maleie acid, di- 
glyeollic acid, tartaric acid, tartronic acid and furaaric 
acid; citric acid, aconitic acid, citraconic acid, carbox- 
ymethyloxysuccinic acid, lactoxysuccinic acid, and 
2-oxy-I,l,3-propane tricarboxylic acid; oxydisuccinic 
acid, 1,1,2,2-ethane tefracarboxylic acid, 1,1,3,3- 
propanetetracarboxyUc acid and 1,1,2,3-propanc tetra- 
carboxylic acid; cyclopentane cis,cis,cis*tetracar boxy he 
acid, cyclopentadienide peatacarboxylic acid, 2,3,4,5- 
tetra hydmtean-cis,cis,cls-tetracarboxylic acid, 2,5-tet- 
rs-hydro-foraa-cis-di-carboxyiic acid, 1,2,3,4, 5,6-hex- 
ane-hexacarboxyhc acid, mellitic acid, pyroraeUltic acid 
and the phthahc acid derivatives disclosed in. GB-A- 
1,425,343, 

Mixtures of organic and/or inorganic builders can be 
used herein. One such mixture of builders is disclosed in 
CA-A-755,038, e, g. a ternary mixture of sodium tripoly- 
phosphate, trisodium nitrilotriacetate, and trisodtum 
ethane- 1 -hydroxy- 1 , 1-diphosphonate. 

A further class of builder is the insoluble ahimino 
silicate type which functions by cation exchange to 
remove polyvalent mineral hardness and heavy metal 
ions from solution. A preferred builder of this type has 
the formulation Na^AiQsMSiOs^xHaO wherein z and 
y are integers of at least 6, the molar ratio of z to y is in 
the range from 1.0 to about 0.5 and X is an integer from 
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about 15 to about 264, Compositions Incorporating 
builder salts of this type form the subject of GB-A- 
1,429,143, DB-A-2,433,485, and DE-A-2,525.77$. 

An alkali metal, or alkaline earth metal, silicate can 
also be present The alkali metal silicate is preferably 5 
from about 3% to about 15%. Suitable silicate solids 
have a molar ratio of SiOj/alkali metalaO in the range 
from about 1.0 to about 3.3, more preferably from 1.5 to 
2.0. 

The compositions of the invention can be supple* 10 
mented by all manner of detergent and laundering com- 
ponents, inclusive of bleaching agents* enzymes, fhto- 
rescers, photoactivators, soil suspending agents, anti- 
caktng agents, pigments, perfumes, fabric conditioning 
agents etc 15 

Enzymes suitable for use herein include those dis- 
cussed* in U.S. Fat Nos. 3,519,570 and 3,533,139, Suit- 
able fhiorescers include Blaakophor MBBH (Bayer 
AG) and Tinopal CBS and EMS (Ciba Geigy). Photo- 
acrivators are discussed in EP-A-57088, highly pre- 20 
ferred materials being zinc phthalocvnanine, tri- and 
tetra-sulfoaates. Suitable fabric ccsnditfontng agents 
include smectite-type clays as disclosed in GB-A- 
1400898 and di-Cj2-C24 alkyl or alkenyl amines an am- 
monium sails. 25 

Antiredeposition and soil suspension agents suitable 
herein include cellulose derivatives mob as methyicei- 
lalose, carboxymethylceUuiose and hydrosyethylceOu- 
lose, and homo- or co-polymeric polycarboxylic acids 
or their salts ha. which the polycarboxylic acid com- 30 
prises at least two carboxyl radicals separated from each 
other by not more than two carbon atoms. Polymers of 
this type are disclosed in GB-A- 1,596.756 incorporated 
herein by reference. Preferred polymers include co- 
polymers or salts thereof of maleic anhydride with eth- 35 
ylene, methylvinyl ether, acrylic acid or methacrylic 
acid, the maleic anhydride constituting at least about 20 
r.mote percent of the copolymer. These polymers are 
valuable for improving whiteness maintenance, fabric 
ash deposition, and cleaning performance on clay, pro- 40 
temaceous and oxidizable soils in the presence of transi- 
tion metal impurities. 

Peroxygen bieachisg agents suitable for use in the 
present compositions include hydrogen peroxide, inor- 
ganic peroxides, peroxy salts and hydrogen peroxide 45 
addition compounds, and organic peroxides and peroxy 
acids. Organic peroxyactd bleach precursors (bleach 
activators) can additionally be present. 

Suitable inorganic peroxygen bleaches include so- 
dium perborate mono- and tctrahydratc, sodium percar- 
bonate, sodium persilicate, urea-hydrogen peroxide 
addition products and the clathrate 4Na2SG<ji2H2Gj:- 
INaCl, Suitable organic bleaches include peroxylauric 
acid, peroxyoctanoic acid, pefoxynortanoie acid, perox- 
ydecanoic acid, diperoxydodecanedioic acid, diperox- 
yaaelaic acid, mono- and diperoxyphthalic acid and 
mono- and diperoxyisophihalie acid. Peroxyacid bleach 
precursors suitable herein are disclosed m UK-A- 
2040983, preferred being peracetic acid bleach precur- 
sors such as tetrswcetyiethylenediaraine, tetraacetyhne- 60 
thylenediamine, tetracetyiHexyleaediamine, sodium p* 
acetoxybenzene sulphonate, tetraacetylglycouril, pen- 
taacetylgluco.se, oetaacetyUaciase, and methyl O- 
acetoxy benzoate. The higher acyl derivatives disclosed 
in EP-A-98129 and European Patent Application No. 65 
843010703 are also highly suitable, especially the 
Cs-Cio acyl oxy benzene sulphonates and earboxylates 
such as sodium 3,5,5-trimethyl hexanoyi oxybenzene 
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sulphonate. Bleach activators can be added at a weight 
ratio of bleaching agent to bleach activator in the range 
from about 40:1 to about 4:1. 

In the Examples which follow, the abbreviations used 
have the following designations;. 
LAS: linear Cu.8 alkyl benzene sulphonate. 
TAE(a): Hardened tallow alcohol ethoxylated with n 

moles of ethylene oxide. 
MAO: Ci2-Ci4 alkyl dimetaylamise oxide. 
AS: Ct2-H alcohol sulfate, sodium salt. 
TAS: Tallow alcohol sulfate. 

CATAB: Coconut alley! fcrimetbyl ammoniim bromide, 
Dobanol 45-E-7: A Ci«5 oxo-alcohol with 7 moles of 

ethylene oxide, marketed by Shell. 
TAED: Tetraacetyl ethylene diamine. 
Silicate: Sodium silicate having an SiO^NaiO ratio of 

1.6:1. 

Ganfcrez AMI 19: Trade Name for maleic anhydride/vi- 
nyl methyl ether co-polymer, believed to have an 
average molecular weight of about 240,000, marketed 
by OAF. This was prehydrolysed with NaOE before 
addition. 

MA/AAt Copolymer of 1:4 maleic acid/acrylic acid, 
average molecular weight about 80 s 000. 

Brightenen Disodium 4,4'«bss<2«morpholino-4aaiHno-s- 
triaxmo--6-ylamiiio)stilbene-'2:2'-disBlphonate. 

Dequest 2060: Trade Name For diethylenetriaminepen- 
ta(methylenephosphonic acid), marketed by Mon- 
santo, 

Dequest 2041; Trade Name for ethylenediaraine tetra(- 
methyicnephosphonic acid)monohydrate, marketed 
by Monsanto. 

INOBS: Sodium 3,5,5-trimethyl. hexanoyi oxybenzene 

sulphonate. 
Perborate: Sodium perborate tetrahydrate. 

DC 198: Alkoxylated siloxane containing oxyethyiene 
and oxypropylene groups, marketed by Dow Cor- 
ning. 

Siljcone/Silica: 85:15 by weight high shear mix of poly- 

dimetfaylsiloxane and silanated silica, particle size 10 
to 20 millimicrons, viscosity as indicated. 
H.V. Silicone: Polydimethylssioxane, viscosity 60,000 

es. 

Enzyme; Protease. 
The present invention is illustrated by the following 

non-limiting examples: 

EXAMPLES I TO V 

Granular detergent compositions are prepared as 
follows. A base powder composition is first prepared by 
mixing the indicated components in a crotchet as an 
aqueous slurry at a temperature of about 80* C. and 
containing about 35% water. The slurry is then spray 
dried at a gas inlet temperature of about 300* C. to form 
base powder granules. Sods suppressor composition is 
then prepared by premising the silicone/silica high 
shear mix and the high viscosity silicone, adding the 
premix to a melt of the ethoxylated tallow alcohol, 
adding the silicone/silica dispersing agent and spraying 
the dispersion onto sodium tripolyphosphate in a fluid- 
ized bed. Finally, the base powder composition is dry 
mixed with suds suppressor, enzyme and bleach compo- 
nents, and additional nonionic surfactant and fatty acid, 
where present, are sprayed onto the total mixture. 

All percentages are given by weight of total deter- 
gent composition. 
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The above products combine excellent detergency 
performance together with improved foam regulation 
characteristics across the range of wash temperature, 
product usage, soil, load and rinsing conditions. 

EXAMPLES VI TO X 

Granular detergent compositions are prepared as 
follows. Base powder compositions are first prepared as 
described in Examples I to V. Sods suppressor composi- 
tions are then prepared by mixing the first and second 
organic carrier components (TAE{80) and Dobanol 
45-E-7 respectively) together with the siloxaae- 
oxyaJkyleue copolymer dispersing agent, premixing the 
silicone/silica high shear mix and the high viscosity 
silicone, high shear mixing the premk with the organic 
carrier component, dry mixing the base powder compo- 
sitions with enzyme and bleach components and spray- 
ing the suds suppressor compositions onto the total dry 
mis. 

AH percentages are given by weight of total composi- 
iiott. 
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The above products combine excellent detergency 
performance together with improved foam regulation 
characteristics across the range of wash temperature, 
product usage, soil, load and rinsing conditions. 
What is claimed is: 

1. A process for preparing a suds suppressor composi- 
tion, said nrocess comprising the steps of 

(a) forming a high shear mix of polydimethylsiloxane 
and hydrophobic silica suds suppressing agents in a 
weight ratio of polydimethyisuoxane to hydropho- 
bic silica in the range from 75:25 to about 99:1, the 
poiydhnethylsiloxane having a viscosity at 25" C, 
in the range from about 20 to about 12,500 cs, 

(b) forming a dispersion of (i) the product of step (a) 
and (ii) polydmiethyMoxane suds suppressing 
agent having a viscosity at 25" C. of at least about 
25,000 cs in (iii) a water-soluble or water-dispersi- 
ble organic carrier, the combination of (i) and {») 
having a viscosity at 25° C. of at least about 18,000 
cs, said water-soluble or water-dispersibie organic 
carrier comprising from about 1% to 100% by 
weight of a first organic carrier component having 
a melting point in the range from about 38" C. io 
about 90° C., aad from 0% to about 99% by weight 
of a second organic carrier component selected 
from the group consisting of ethoxylaied nonioaic 
surfactants having a hydrophiiic-lipophiiic balance 
{HLB} in the range from about 9.5 to about 13,5 
aad a melting point in the ranee from about 5° C. to 
about 36* C. 

2. A process as recited in claim 1 wherein step (b) 
comprises blending the product of step (a) and the poly- 
dimethyisuoxane having a viscosity at 25° C of at least 
about 25,000 cs to form a premix which is said combina- 

45 tion having a viscosity at 25° C, of at least about 18,000 
cs, and dispersing said premix in said water-soluble or 
water-dispersible organic carrier, 

3. A process as recited in claim 2 wherein in step (b) 
the polydimethylsiloxane suds suppressing agent having 
a viscosity at 25° C. of at least about 25,000 cs has a 
viscosity at 25° of from about 50,000 to about 100,000 cs 
and said combination having a viscosity at 25" C. of 
from about 25,000 to about 60,000 cs. 

4. A process as recited in claim 3 wherein the product 
of step (a) and the polydimethylsiloxane suds suppress- 
ing agent having a viscosity at 25° C of from about 
50,000 to about 100,000 cs are in a weight ratio of from 
about 4:1 to- about 1:4. 

5. A process as recited in claim 4 wherein the first 
organic carrier component comprises an ethoxylated 
nonionic surfactant having an HLB in the range from 

m about 15 to about 13, and a melting point in the range 
from about 38" C to 60" C. and said carrier comprises 
from about 1% to about 50% by weight of the first 
carrier component and from about 50% to about 99% 
by weight of the second carrier component, thereby to 
produce a stable sprayable composition. 

6. A process recited in claim S wherein silicone- 
Gxysikyteae copolymer dispersing agent is added in step 
<b), 

■* # * * * 
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ABSTRACT 

A process for making a granular suds suppressing compo- 
nent comprises the steps of intimately mixing a liquid or 
molten suds suppressing component with art enmlsiikr to 
form a pre mix and granulating the p remix wiih a powder. 
The powder comprises alurairiosiiicate. 'The enmisifter is an 
anionic surfactant. The pre-mis comprises a structuring agent 
selected from the group consisting of pbosphonic and 
diphosphonic acid, earboxylie and polyearboxylic acid, suc- 
cinic and disueeinic acid, and sails, and mixtures thereof. 

4 Claims, No Drawings 



PROCESS FOR MAKI NG GRANULAR SUDS 
SUPPRESSING COMPONENT 

The invention relates to process for making a granular 
suds suppressing component, and to certain granular suds 
sup pressiu g co m ponen is . 

Granular suds suppressing components are used in many 
applications, including iff laundry detergents where it is 
often desirable to contra! or reduce the amount of suds 
generated in automatic washing machines. The formation of 
a large volume of suds in automatic washing machines is 
generally to be avoided because it reduces the efficiency of 
the washing process, and, in extreme cases can result in 
liquid overflowing the machine. 

Many granular suds suppressing components have been 
proposed in the prior art to control suds. 

GB2009223, published on Jua. 13, 1979, discloses 
granulated si!icone/Si.02 suds suppressor wherein the sili- 
cone is premised with nonionic surfactant (TAE25 in 
.Examples 1-3, 5; and TAE14 in Example 4) and granulated 
on a carrier material such as phosphate, polyphosphate, 
silicate, alnrninosilieate, carbonate sulphate, polyearboxy- 
late csr pbosphonate. 

EP636684, published on Feb. 1, 1995, discloses a foam 
control agent comprising 1-30% silicone antifoara; 70~99% 
zeolite; polysiloxaae copolymer and 1-40% polycarboxy. 
late binder. 

In present day laundry detergents, especially when high 
levels of sudsing surfactants are being used to give good 
performance and cleaning efficiency, it is increasingly 
important to provide more effective suds suppressing com- 
ponents. 

It is the object of the present invention to provide a 
process for making a highly effective granular suds sup- 
pressing component comprising the steps of: 

(a) intimately mixing a liquid or molten suds suppressing 
component with an ernulsiher to form a premix, and 

(b) granulating the premix with a powder. 

SUMMARY OF THE INVENTION 

The object of the invention is achieved by using an 
anionic surfactant- as the cmulstfrcr. Furthermore, it- is pre- 
ferred that the granulating powder comprises aturninosili- 
cate, 

in a preferred embodiment of the invention the process 
further comprises the addition of a structuring agent selected 
from the group consisting of phosphonic and diphosphonie 
acid, carhoxyiie and polyearboxylie acid, succinic and dis- 
uccmic acid, and salts, and mixtures thereof. Hydmxyetb- 
ykheoe diphosphonie acid, and polyearboxylie acid, or salts 
thereof are the most preferred structuring agents. 

In a further aspect of the invention a granular suds 
suppressor is provided which comprises a silicone oil suds 
suppressing component and an anionic surfactant. Prefer- 
ably the granular suds suppressor comprises: 

(a) from 1% to 40% by weight of silicone oil; 

(b) from 1 % to 4(1% by weight of anionic surfactant; 
(e) from i% to 40% by weight of a structuring agent 

selected from the group consisting of phosphonic and 
diphosphonic acid, carhoxyiie and polyearboxyiie acid, 
succinic and disuccirtie acid, and salts, and mixtures 
thereof; and 

(d) from 40% to 97% by weight of sodium afitntiftosili- 
cate. 

Most preferably the ratio of silicone oil to anionic surfactant 
is from 1:1 to 2:1. lite mean particle she of the granular 
suds suppressing component is at least 450 micrometers. 



DETAILED DESCRIPTION OE THE 
INVENTION 
Suds Suppressing Agent 
A wide variety of materials may be used as suds sup- 

5 pressing agents such as tnonocarboxyitc fatty acids and their 
soluble salts, high molecular weight hydrocarbons such as 
paraffin, fatty acid esters, fatty acid esters of monovalent 
alcohols, aliphatic C1-C40 ketones, N-alkoxylafed amino 
triaxines, propylene oxide, and moostearyl phosphates and 

id phosphate esters. Another preferred category of suds sup- 
pressing agents comprises silicone suds suppressors. This 
category includes the use of polyorgaoosiloxane oils, such as 
poiydiniethyl siloxane, dispersions or emulsions of polyor- 
ganosiloxane oils or resins, and combinations of polyorga- 

■5 nosiloxane with silica particles wherein the polyorganos)- 
ioxane is eheniisorbed or fused onto the silica. Preferred 
polydimethylsiloxanes have trimethylsilyl endblocking 
units and have a "viscosity as 25® C. of from 5x.l0"' 5 nrVs to 
0.1 nr/s, corresponding approximately to a degree of poly- 

30 merisaiion of from 40 to 1500, Solid silica can be fumed 
silica, precipitated silica or silica made by gel-formation 
technique. The silica particles have an average particle size 
of from 0.1 to SO micrometers, preferably from l to 20 
micrometers and a surface area of at least 50 rrr/g. These 

25 silica particles can be rendered hydrophobic by treating 
then) with dialkylsilyl groups and/or trial kyLsily! groups 
either bonded directly onto ihe silica or by means of a 
silicone resin. It is preferred to employ a silica the particles 
of which have been rendered hydrophobic with dimethyl 

50 and/or trimeihyl sityl groups. Silicone antifoarns employed 
in a foam control agent according to the invention suitably 
have an amount of silica in the range of 1 to 30% (more 
preferably 2 to 15%) by weight of the total weight or the 
silicone antifoam resulting in silicone antifoams having an 

.55 average viscosity in the range of from 2x10"* nrVs to 1 m 'Vs. 
Preferred silicone antifoams may have a viscosity in the 
range of from 5x.10"'* m~h to 0.1 m*fs. Even more preferred 
are silicone antifoams with a viscosity of 2x10"" nyys to 
4.5x10" ;? nr/s. 

40 Silicone suds suppressors are well-known in the an and 
are, for example, disclosed in U.S. Pat. No. 4,265,779, 
issued May 5. 1981. Other silicone sttds suppressors are 
disclosed in U.S. Pat. No. 3,455,839 and German Patent 
Application Dli-A 21 24 526. 

45 Anionic Surfactant 

Useful anionic .surfactants also include the water-soluble 
salts, preferably the alkali metal, ammonium and alkylola- 
rnrnonitira salts, of organic sulfuric reaction products having 
in their molecular structure an alkyl group containing from 

SO about 10 to about 20 carbon atoms and a sulfonic acid or 
sulfuric acid ester group. (Included in the terra "'alkyl" is the 
alkyl portion of acyl groups.) Examples of this group of 
synthetic surfactants are the sodium and potassium alky! 
sulfates, especially those obtained by sulfating the higher 

55 alcohols (C N -C, S carbon atoms) such as those produced by 
reducing the glyee rides of tallow or coconut oil; and the 
sodium and potassium alkyl benzene sulfonates in which f he 
alkyl group contains from about 9 to about 15 carbon atoms, 
in straight or branched chain configuration, e.g., those of the 

¥i type described in U.S. Pat. Nob. 2,220,099 and 2,477,383. 
Especially valuable are linear straight- chain alkyl benzene 
sulfonates in which the average number of carbon atoms in 
the alkyl group is from about II to 13, abbreviated as 
C. u -<:Vs I -AS. 

«S Other useful anionic surfactants herein include the water- 
soluble salts of esters of alpha-sulfonated fatty acids con- 
taining from about 6 to 20 carbon atoms in the fatty acid 



group and from about 1 to 10 carbon atoms in the ester 
group; water-soluble sails of 2-acyloxy-alkane-l-sulfonic 
acids containing from about 2 to 9 carbon atoms in the acyl 
group and from about 9 to about 23 carbon atoms in the 
alkane moiety; alkyl ether sulfates containing from about 10 5 
to 20 carbon atoms in the alkyl group and from about 1 to 
30 moles of ethylene oxide; water-soluble salts of olefin 
sulfonates containing from about 12 to 24 carbon atoms; and 
beta-alkyloxy alkane sulfonates containing from about 1 to 
3 carbon atoms in the alkyl group and from about 8 to about to 
20 carbon atoms in Ihe alkane moiety. 

Saroosi nates, such as oleylsarcosiuate may 1*5 used in the 
present invention. 

Also considered as anionic surfactants useful in the 
present invention are hydrotropes such as aryl sulphonates. 15 
Preferred are sodium or potassium salts of benzene, toluene, 
xylene or curnene sulpbonate. 
Powders 

Many powders are suitable for use in the granulation step 
of the present process. Preferred -powders for use in the 30 
process and compositions of the present invention are com- 
patible detergeney builder or combination of builders or 
powder. 

The detergent compositions herein can contain crystalline 
ahnninosilieate ion exchange material of the formula 25 

N a J(A SO, ),, (Ss'O,) J. xtl ,0 

wherein z am! y are at least about 6, the molar ratio of z to 
y is from about 1.0 to about 0.4 and x is from about 10 to 
about 264. Amorphous hydrated aluminosilicate- materials 
useful herein have the empirical formula. 

M.;?AtO-..jSiO.,; 

wherein M is sodium, potassium, ammonium or substituted .55 
ammonium, z is from about 0.5 to about 2 and y is 1, saitf 
material having a magnesium ion exchange capacity of at 
least about 50 milligram equivalents of CaC0 3 hardness per 
gram of anhydrous aluniinosiiicate. Hydrated sodium Zeo- 
lite A with a particle so* of from about 1 to 10 microns is 40 
preferred. 

The aluminosilicate ion exchange builder materials herein 
are in hydrated form and contain from about J0% to about 
28% of water by weight if crystalline, and potentially even 
higher amounts of water if amorphous. Highly preferred 45 
erystaltine aluminosilicate ion exchange materials contain 
from about- 1S% to about 22% water in their crystal matrix. 
The crystalline ahnx(ino.si!ieate ion exchange materials are 
further characterised by a particle size diameter of from 
about 0.1 micron to about 1.0 microns. Amorphous materials SO 
are often smaller, e.g., down to less than abt>ut 0.01 micron. 
Preferred ion exchange materials have a particle size diam- 
eter of from about 0.2 micron to about: 4 microtis. The term 
"particle sisae diameter" herein represents the average par- 
ticle size diameter by weight of a given ion exchange 55 
material as determined by conventional analytical tech- 
niques such as, for example, microscopic determination 
utilizing a scanning electron microscope. The crystalline 
aluminosilicate ion exchange materials herein are usually 
further characterized by their calcium ion exchange 50 
capacity, which is at least about 200 mg equivalent of 
CaCO, water harduess/g of aluminosilicate, calculated on an 
anhydrous basis, and which generally is in the. range of from 
about 300 mg eq/g to about 352 mg eq./g. The aiumino- 
silicafe ion exchange materials herein are still further char- «s 
aeterized by their calcium ion exchange rate which is at least 
about 2 grains (^a'^/gallorvh-tixiute/gratn/galkin of ahtmino- 



siiicaie (anhydrous basis), and generally lies within the 
range of from about: 2 gra)ns/''gall()rvmiinjte/gram..'gai!on to 
about. 6 grains/gallon.-inirntte/grani;gallort, based on calcium 
ion hardness. Optimum ahtmino-silicate for builder purposes 
exhibit a calcium ion exchange rate of at least about 4 
grainS'-'gallon/ ruin u te/gra m.-'ga Hon. 

The amorphous aluminosilicate ion exchange materials 
usually have a Mg"" exchange of at least about 50 mg eq. 
CaCO a /g (1 2 mg Mg**/g) and a Mg** exchange rate of at 
least about 1 grain/gailon/rninute/grara/gallon. Amorphous 
materials do not exhibit an observable diffraction pattern 
when examined by C'u radiation {1.54 Angstrom Units). 

Aluminosilicate ion exchange materials useful in the 
practice of this invention arc- commercially available. The 
almrnnosiikai.es useful in this invention can be crystalline or 
amorphous in structure and can be naturally occurring 
alurnioosilieatcs or synthetically derived. A method for 
producing aluminosilicate ion exchange materials is dis- 
cussed in U.S. Pat. No. 3,985,669, Krummel et a.!., issued 
Oct. 12, 1976, incorporated herein by reference. Preferred 
synthetic crystalline aluminosilicate- ion exchange- materials 
useful herein are- available under the- designations Zeolite A, 
Zeolite 11, Zeolite P, Zeolite MAP and Zeolite X. In an 
especially preferred embodiment, the crystalline alumino- 
silicate ion exchange material has the formula 

N;!, a E(A!0 : .) ;; aSiOI) s:; j.j!cH.O 

wherein x is from about 20 to about 30, especially about 27 
and has a particle size, generally less than about 5 microns. 

The granular detergents oi: the present invention ean 
contain neutral or alkaline salts which have a pH in solution 
of seven or greater, and can be either organic or inorganic in 
nature. The builder sail, assists in providing the desired 
density and bulk to the detergent granules herein. While 
some- of the- salts are inert, many of them also function as 
detergeney builder materials in the laundering solution. 

Examples of neutral water-soluble salts include the alkali 
metal, ammonium or substituted ammonium chlorides, fluo- 
rides and sulfates. The alkali metal, and especially sodium, 
salts of the above are preferred. 

Other useful water-soluble stilts include the compounds 
commonly known as detergent builder materials. Builders 
are generally selected from the various water-soluble, alkali 
metal, ammonium or substituted ammonium phosphates, 
polyphosphates, carbonates, borates, silicas and polyhyrox- 
ysulfonates. Preferred are the alkali metal, especially 
sodium, salts of the above. 

Specific examples of inorganic phosphate builders are 
sodium and potassium tri poly phosphate, pyrophosphate, 
polymeric roetaphosphate having a degree of polymerization 
of from about 6 to 2.1, and orthophosphate. 

Examples of nonphosphorus, inorganic builders are 
sodium and potassium carbonate, bicarbonate, 
sesquicarbonate, tetraborate decahydrate. 
Structuring agents 

Structuring agents which are useful in the present inven- 
tion are phosphonic and diphosphonic acid, carboxylic and 
poiyearboxyiic acid, succinic and disuccinic acid, and salts, 
and mixtures thereof. 

Preferred structuring agents are phosphonic acids such as 
sodium and potassium salts of ethylene diphosphonic acid, 
the sodium and potassium salts of ethane t- hydroxy-!, 1- 
diphosphonic acid and the sodium and potassium salts of 
ethane, 1,1,2-triphcisphonic acid. Particularly preferred are 
hydroxyethyldiene diphosphonic acid and diethylene tri- 
amine penta(meehylene phosphonic acid). 

Alternative or additional preferred structuring agents are 
carboxylic acid, such as the water-soluble salts of homo- and 
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copolymers of aliphatic carboxylic acids such as acrylic 
acid, ixiakic acid, vinylic acid, itaconic acid, rnesacorn'.c acid, 
fumaric acid, aconiuk acid, citraeonie acid and oiethyieo- 
emalonic add. Most preferred is a copolymer of acrylic acid 
and maieic acid, either in the acidic form, or neutralised. 
Flintier poiycarboxyiafcs arc set forth in U.S. Pal. No. 
3308,067, Diehl, issued Mar. 7. 1967. 

Alternative or additional preferred structuring agents are 
succinic acid, such as ethyJenediaxnine-K s hF-dis»icdnte acid 
{EDDS) or the alkali metal, alkaline earth metal, 
ammonium, or substituted ammonium salts thereof, or mix- 
tures thereof. Preferred EDDS compounds are the free acid 
form and the sodium or magnesium salt thereof. Examples 
of such preferred sodium salts of EDDS include NaLDDS, 
Na 2 EDDS and Na,.EDOS. Examples of such preferred mag- 
nesium salts of EDDS include Mg EDDS and MgJiDDS. 

A more disclosure of methods for synthesising EDDS 
from commercially available starting materials can be found 
in U.S. Pat. No. 3,158.635, Kezerian and Ramsay, issued 
Nov. 24, .1964. 

The synthesis of EDDS from raalcic anhydride and eth- 
ylene diamine yields a mixture of three optical isomers, 
[R,R],[S,S], and [S,R], due io the two asymmetric carbon 
atoms. The biodegradaiion of EDDS is optical 
isomerspeelfic, with the [S,S] isomer degrading most rapidly 
and extensively, and for this reason the [S,S] isomer is most 
preferred for inclusion in the compositions of the invention. 

The [S,S] isomer of HDDS can be synthesised from 
L-asparlic acid and l,2<libroirioeEhane, as follows: 



3 Ctfe Cf l NH, + Br CHr—CHfe — 

I i 

COOil COO!! 



NaOil 



at a. temperature of SO fo SO* C. 'Die anionic surfactant may 
be used as art aqueous solution or as a viscous paste, or ;ts 
a powder. The preenix is then fitrfhei' mixed with the 
structuring agent which is preferably an aqueous solution. 
5 The resulting mixture is finally mixed with a powder which 
causes granules io be formed, A high shear mixer is par- 
ticularly suitable for this granulation step such as a lood 
processor on laboratory scale, or a Schugi® or 1. .oedige® 
mixer oa a pilot plant or industrial scale. The particles are 
then dried in a fluid bed dryer at a temperature of 25° C, svjth 
dry air. 

Io an alternative embodiment, the silicone suds suppress- 
ing component is premised with the aqueous solution of 
structuring agent. The anionic surfactant, in powder form, is 
... premised with the detergent powder (e.g. crystalline 
alunnnosiiieate). The structured aqueous silicone premise, 
and the powder premix are then granulated m a high shear 
mixer as described above. 

The resulting particle is crisp and free-flowing. 

30 EXAMPLES 

Granular suds suppressors having the compositions of 
Examples 1 to .10 were made by the following process. A 
small lab scale food mixer was used to mix thesiiicotie/silica 
antifoam compound, which was is heated to 60 s 0., with the 
'•' r ' surfactant. This was followed by the addition or the struc- 
turing agent. This liquid mixture was then intimately mixed 
with zeolite in the food mixer at full speed for a period of 
2—3 minutes. Additional water was added separately to 
complete the particle formation. The particles were then 
dried in a lluid bed for 20-30 minutes using pressurised dry 
air at 4 bar and 25' C. to form the finished free flowing: 
particle. 
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A more complete disclosure of the reaction of L-aspartic 
add with 1,2-dibromoethane to form the [S,Sj isomer of 
EDDS can be found in Nesl and Rose, Sterecispeeifie 
Ligaods and Their Complexes of Ethylenediaminedisctrc- 
cinie Acid, Inorganic Chemistry, Vol. 7 (I.96S). pp. 
2405-2412. 

Alternative or additional preferred structuring agents are 
citrates and silicates hating a molar ratio of SiO, to alkali 
metal oxide of from about 0.5 to about 4.0, preferably from 
about. 1.0 to about 2,4. 
Particle Size 

The mean particle size of the granular suds suppressing 
component is from 400 to 800, preferably from 450 to 650 
micrometers. In particular, small particles (less than 400 
micrometers) arc avoided when a polymeric structuring 
agent such as acrylic-male ic co-polymer is used, in such 
cases, small particles can bad to gelling upon contact, with 
water which has m adverse el&e) on suds control. This may 
occur both with or without the anionic surfactant entulsiiter. 
Large particles can result in segregation, and are therefore 
also preferably avoided. 

Process for Making Suds Suppressing Component 

Many granulation processes exist which can be used to 
prepare the granular suds suppressing components of the 
present invention. The choice of granulation process will 
largely be determined by the exact nature of the components 
to be granulated. 

In the preferred embodiment of the invention, suds sup- 
pressing components based upon silicone oils may be con- 
veniently granulated by the following process. Firstly the 
silicone suds supressor is premised with anionic surfactant 
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4S The anionic surfactants used in Examples .1 to 5 were: 
90% active powder of alkyl sulphate in Example 1; 
78% active Alkyl Sulphate/Alky! ethoxylated sulphate paste 
in Example 2; 

32% active aqueous paste of tallow alkyl sulphate in 
5 S Example 3; 

72% active aqueous paste of alky! sulphate in Example 4; 
90% active powder of secondary alkyl sulphate in Example 
5 
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«S The structuring agents used in Examples 6 to 10 were: 
28% active sola of hydroxyethyldiene diphosphonic add in 
Example 6; 
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28% Sodium salt of Diethyfene Tri amine Pen.ta{Meth.ylene 
Phosphorite Acid), 6% aerylie-maleic co-polymer, 6% 
magnesium sulphate tend 60% water in Example 7; 

40% active solution of sodium citrate in Example 8; 

15% Sodium salt of S,S Ethylenediaraine N,N Dfawecxnic 
Acid, 

15% magnesium sulphate and 60% water in Example 9; 
30% active solution of Sodium salt of S,S Ettiyknediarnine 

N.N Dis-ucdnic Acid in Example 10. 

What is claimed is: 

1. A process for making a granular sttds suppressing 
component, comprising ibe steps of: 

(a) intimately mixing a liquid or molten suds suppressing 
component with an emnlsitter, for form a preroix; and 

(b) granulating the premix with a powder, said powder 
comprising altiniinosilicafe; 
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wherein said emulsifter is art anionic surfactant; and 
wherein said premix further comprises a structuring 
agent .selected from the group consisting of phos- 
pbotiic and diphospbonic acid, acid salts, and mix- 
tures i he re of. 

2. A process according to claim 1 wherein the structuring 

agent is hydroxys thy kite tie diphosphontc acid, or salts 
thereof. 

3. A process according to claim .1 wbereiti the mean 
particle size of the granular suds suppressing component is 
at least 450 micrometer*. 

4. A process according to claim I, wherein said suds 
suppressing component comprises silicone oil. 



